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(57) ABSTRACT 

A method and an apparatus establish manufacturer-specific 
test writing parameters for writing of a writable optical 
storage media in accordance with the media manufacturers, 
which are experimentally determined and stored into a 
certain storing unit; determine an optimum writing light 
power based on the determined optimum writing param- 
eters; and write an input signal into the user's data region of 
the optical disk. 
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METHOD AND APPARATUS FOR 
ESTABLISHING MANUFACTURING- 
SPECIFIC TEST WRITING PARAMETERS 
FOR WRITING OF WRITABLE OPTICAL 
STORAGE MEDIA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a recording/reproducing 
apparatus for a writable optical storage medium, and in 
particular to the optimization of writing parameters (for 
example, a writing light power, writing beam profile (or, 
writing strategy)) for writing of a writable optical storage 
medium, based on experimentally determined optimum test 
writing parameter for the writable optical storage medium 
according to the manufacturer thereof, by associating data 
indicative of the manufacturer of a writable optical storage 
medium and optimum test writing parameters corresponding 
to the medium manufacturer, and prior to writing an input 
signal into a writable optical storage medium, judging the 
medium manufacturer corresponding to a writable optical 
storage medium, setting the optimum test writing parameters 
corresponding thereto, and accordingly determining opti- 
mum writing parameters for the medium based by perform- 
ing an optimization produce employing the thusly set opti- 
mum test writing parameters. 

2. Description of the Background Art 

FIG. 1 illustrates the construction of a conventional 
writable optical storage medium recording/reproducing 
apparatus which includes an A/D converter 20 converting an 
inputted analog signal into a digital signal, a MPEG encoder 
30 encoding the digital signal from the A/D converter 20 into 
a MPEG format signal, a digital writing signal processing 
unit 70a converting the encoded signal into a writable 
format by adding an error correction code (ECC), channel 
bit encoder 80 for converting the signal converted into a 
writable format into a bit stream, a TC (Laser Diode) driving 
unit 81 receiving the signal from the channel bit encoder 80 
and outputting an optical content driving signal, a pick-up 
unit 11 writing the input signal into the writable optical 
storage medium 10 or detecting the written signal in accor- 
dance with the optical content driving signal, a drive unit 90 
driving the pick-up unit U and a spindle motor 91, an R/F 
unit 100 receiving a signal detected by the pick-up unit 11 
and a spindle motor 91, an R/F unit 100 receiving a signal 
detected by the pick-up unit 11 and outputting a filtered and 
shaped signal, a servo unit 110 controlling the driving 
operation of the drive unit 90 based on a tracking error signal 
TE of the pick-up unit 11, a focus error signal FE, and a 
rotation of the writable optical storage medium 10 and 
detecting a synchronous state of the output signal from the 
R/F unit 100, a digital reproducing signal processing unit 
10b recovering a compression write data from the filtered 
and shaped signal based on the detected synchronous signal, 
an MPEG decoder 120 decoding the compressed data, 
converting it into a video and audio signal and outputting the 
same, and a microcomputer 60 controlling the operations of 
the recording/reproducing apparatus. 

The operation of the writable optical storage medium 
recording/reproducing apparatus will be explained with ref- 
erence to the accompanying drawings. 

First, when a signal KEYSIG is inputted into the micro- 
computer 60 requesting a writing operation of an inputted 
signal INPUT applied to the input terminal, the microcom- 
puter 60 controls the pick-up unit 11 via the servo unit 110 
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and the drive unit 90 so that a writing light power value P^ 
written on the writable optical storage medium 10 is read- 
out before the input signal INPUT is written into the writable 
optical storage medium. In the case that the writable optical 

5 storage medium 10 is a rewritable medium such as a 
compact disc rewritable (CD-RW), as shown in FIG. 2, the 
writing light power value V ifuJ is written in a data form of 3 
bits Wl, W2 and W3 at a Ml information byte of a special 
information field in an Absolute Time In Pre -Groove (ATIP) 

10 signal format of a lead-in region of the writable optical 
storage medium 10. 

When the light power value P^ is read out from the data 
Wl, W2 and W3, the microcomputer 60 outputs test digital 
data (for example, 101010 . . . ) to the channel bit encoder 

15 80 via the digital writing signal processing unit 70a, and the 
channel bit encoder 80 converts the digital bit stream 
outputted from the digital writing signal processing unit 70a 
into a signal format for writing into the writable optical 
storage medium 10 and then applies the converted signals to 

20 the LD driving unit 81. 

As shown in FIG. 3, the microcomputer 60 variably 
applies an adjusting signal to the LD driving unit 81 so that 
the magnitude of the light power value is changed in a 
certain range of P^ /+<a , P«/_ 0 based on a reference writing 

25 light power (for example, V K f*& mW) generated by the 
writing light power value P^. The LD driving unit 81 
outputs a test digital data based on the optical driving current 
corresponding to the adjusting signal, and the pick-up unit 
11 writes the test digital data into the test writing region of 

30 the writable optical storage medium 10. Here, in the case 
that the loaded writable optical storage medium 10 is a 
rewritable medium such as a CD-RW, as shown in FIG. 4A, 
the test writing region is formed in the PCA (Power Cali- 
bration Area). In particular, as shown in FIG. 4B, the 

35 microcomputer 60 causes the test digital data to be written 
into the test writing region of the rewritable optical storage 
medium and writes a certain information into the count 
region B of the PCA region so that the written number of the 
test digital data is recognized by controlling the pick-up unit 

40 11. 

As the LD driving current is gradually varied, in a state 
that the test digital data is written in the test region A and the 
written number of data in the region A is written in the count 
region B of the PCA of the writable optical storage medium 

45 10, the microcomputer 60 controls the pick-up unit 11, and 
the pick-up unit 11 reads out the test data written in the test 
region of the PCA region. The microcomputer 60 causes the 
R/F unit 100 to filter and shape the reproduced signal 
read-out by the pick-up unit 11 and continuously detects the 

50 jitter amount of the clock signal which is phase- 
synchronized to the reproducing signal by the servo unit 110. 
The microcomputer 60 detects an optimum writing light 
power(in FIG. 3, ? op ) by which the test digital data is written 
at the time when the minimum jitter amount is detected from 

55 the clock signals. 

When the optimum writing light power P op is determined, 
an analog signal such as an externally inputted video or 
audio signal is inputted into the A/D converter 20 for a 
writing operation at the writable optical storage medium 10. 

60 In this state, the A/D converter 20 converts the inputted 
signal into a digital signal, and the MPEG encoder 30 
encodes the digital signal based on the MPEG method. The 
digital writing signal processing unit 70a generates an error 
correction code (ECC) block by adding an encoding and 

65 error correction parity to the encoded signal in order to 
enhance reliability when writing the encoded signal into a 
writable optical storage medium 10 and output the generated 
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code to the channel bit encoder 80. The channel bit encoder manufacturer from the storing unit, detecting an optimum 

80 converts the digital bit stream data outputted from the writing light power based on the read-out optimum writing 

digital writing signal processing unit 70a into a pulse condition and writing an input signal based on the optimum 

width- modulated signal format for being written into a writing light power. 

writable optical storage medium 10. 5 \\ is another object of the present invention to provide an 
Therefore, the microcomputer 60 controls the LD driving optimum writing condition detection and storing method 
unit 81 using an optimum light driving current so that the and a writing method using the same which are capable of 
pulse width-modulated signal is written into the writable judging an optimum writing condition by the manufacturing 
optical storage medium 10 based on the optimum writing company of an writable optical storage medium 
light power detected during the above-described operation. 30 manufacturer, storing an optimum condition into a certain 
The LD driving unit 81 applies the pulse width-modulated storing unit based on the manufacturer of the writable 
signal to the pick-up unit 11 based on the optimum light optical storage medium, judging the manufacturer of the 
driving current, and the pulse width-modulated signal is writable optical storage medium when writing an input 
written in a user's data recording region of the writable signal into a certain writable optical storage medium, read- 
optical storage medium 10. 35 ing an optimum writing condition corresponding to the 
However, in the case that an optimum writing light power manufacturer from the storing unit and detecting an opti- 
is detected, and an input signal is written, a certain light mu . m writing light power based on the read-out optimum 
power deviation occurs between the writable optical storage writing condition. 

medium fabrication apparatus and the recording/ To achieve the above objects, there is provided an opti- 

reproducing apparatus, which writes an input signal into the 20 mum writing condition detection and storing method for a 

writable optical storage medium and reproduces the signal writable optical storage medium according to the present 

therefrom, due to a circuit characteristic and a writable invention which includes a first step for changing an energy 

optical storage medium characteristic in the system. For content of a writing beam at a certain writable optical 

example, a certain deviation may occur between a reference storage medium which is different depending on the manu- 

light power adapted to the writable optical storage medium 25 facturer of the same and writing a certain data into a certain 

in view of the writable optical storage medium fabrication region of the writable optical storage medium, a second step 

apparatus and the reference light power for determining a for reproducing the written data and detecting an optimum 

writing light power of the writable optical storage medium light energy content by the manufacturer based on the 

in view of each recording/reproducing apparatus. The ref- characteristic of the reproducing signal, and a third step for 

erence light power adapted under the optimum writing 30 storing the optimum writing optical energy content based on 

condition when fabricating the writable optical storage a certain data of each manufacturer as the optimum writing 

medium may not correspond to the reference light power optical energy content is detected in the second step, 

which provides the optimum writing conditions for the To achieve the above objects, there is provided a writing 

recording/reproducing apparatus due to the above-described light power adjusting apparatus for an writable optical 

deviation. The optimum writing condition measured when 35 storage medium according to the present invention which 

fabricating a certain writable medium may be, for example, includes a storing unit for storing an optimum writing 

a reference light power value of 5 mW. However, in view of optical energy content based on the manufacturer of the 

the recording/reproducing apparatus, the optimum writing writable optical storage medium with respect to a certain 

condition with respect to the above-described medium may writable optical storage medium, a judging unit forjudging 

be a light power value of 11 mW. In this case, even when 40 the manufacturer of the writing medium, a writing unit for 

performing the optimum writing optical detection process by writing an input signal into the writable optical storage 

varying the light power value based on the reference light medium, and a writing unit for reading the optical writing 

power value of 5 mW, since the steps (for example, 15 steps optical energy content corresponding to the judged manu- 

of increments 0.3 mW) for varying the light power value is facturer from the optimum writing optical energy content 

limited, in view of the recording/reproducing apparatus, it is 45 and writing an input signal using the writing unit based on 

impossible to reach 11 mW which is the optimum writing the optimum writing optical energy content, 

condition of the writable optical storage medium. Additional advantages, objects and features of the inven- 

Therefore, when fabricating the writable optical storage tion will become more apparent from the description which 

medium, even when the optimum optical writing power 5Q follows. 

detection process is performed based on the reference light ™ ^ *,™ r ™ 

power set during a writable optical storage medium DESCRIPTION OF THE DRAWINGS 

manufacturer, the recording/reproducing apparatus does not The present invention will become more fully understood 

detect the optimum writing light power. from the detailed description given hereinbelow and the 

55 accompanying drawings which are given by way of illus- 

SUMMARY OF THE INVENTION tration only, and thus are not limitative of the present 

Accordingly, it is an object of the present invention to invention, and wherein: 

provide an optimum optical writing condition detection and RG 1 is a schematic block diagram illustrating the 

storing method and an optical writing apparatus using the construction of a conventional writable optical storage 

same which are capable of judging an optimum optical 60 medium recording/reproducing apparatus; 

writing condition of an writable optical storage medium by FIG. 2 is a view illustrating a data format of a light power 

the manufacturer thereof, storing the optimum condition into value written in a writable optical storage medium in the 

a certain storing unit based on the manufacturer of the conventional art; 

writable optical storage medium, judging the manufacturer FIG. 3 is a graph illustrating a process for changing a light 

of the writable optical storage medium when writing an 65 power based on a reference writing light power value when 

input signal into a certain writable optical storage medium, writing a test digital data to detect an optimum writing light 

reading an optimum writing condition corresponding to the power; 
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FIG. 4A is a view illustrating a writing signal test region 
formed on a disk for an optimum writing light power 
detection ; 

FIG. 4B is a view illustrating a PCA region; 

FIG. 5 is a schematic block diagram illustrating the 
construction of an writable optical storage medium 
recording/reproducing apparatus according to the present 
invention; 

FIG. 6 is a flow chart illustrating an optimum writing 
condition detecting and storing method for an writable 
optical storage medium according to the present invention; 

FIG. 7 is a flow chart illustrating a writing light power 
adjusting method for an writable optical storage medium 
based on the optimum writing condition according to the 
present invention; and 

FIGS. 8 A and 8B are views respectively illustrating a 
lead-in and a lead-out start time data written on a writable 
optical storage medium. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An optimum writing condition detecting and storing 
method for a writable optical storage medium in accordance 
with the manufacturer thereof and an optimum writing light 25 
power detection adjusting apparatus using the optimum 
writing condition according to a preferred embodiment of 
the present invention will be explained. 

FIG. 5 illustrates a writable optical storage medium 
recording/reproducing apparatus according to the present 
invention which has the same construction as the conven- 
tional recording/reproducing apparatus of FIG. 1 except for 
a microcomputer 600 connected with a memory 601 storing 
a plurality of manufacturer company information of the 
writable optical storage media and the optimum writing 
condition in corresponding with the manufacturer of each 
writable optical storage medium. 

The writable optical storage medium recording/ 
reproducing apparatus according to the preferred embodi- 
ment of the present invention reads certain information of 
the writable optical storage medium from a certain region of 
a certain writable medium, judges a manufacturer of the 
writable medium, determines an optimum writing condition 
corresponding to the thusly judged manufacturer from an 
memory 601 and searches an optimum writing light power 
based on the thusly judged optimum writing condition. 

The operation of the writable optical storage medium 
recording/reproducing apparatus according to the present 
invention will be explained with reference to the accompa- 50 
nying drawings. 

FIG. 6 is a flow chart which illustrates the steps of an 
optimum writing condition detection and stores the optimum 
writing condition to a certain memory 601. When a writable 
optical storage medium 10 is inserted into a optical storage 
medium recording/reproducing apparatus in Step S01, the 
microcomputer 600 judges the type of writable optical 
storage medium (for example, CD-R or CD-RW) from a 
focusing error signal FE detected when the pick-up unit 11 
accesses the writable optical storage medium 10 by control- 
ling the servo unit 110 and the drive unit 90 in Step S02. 

Next, a certain information data which is different 
depending on the manufacturer of the writable optical stor- 
age medium 10 is read from the writable optical storage 
medium 10 in Step S03. The information data which is 65 
different depending on the manufacturer is judged by read- 
ing the pre-recorded lead-in time from the writable optical 
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storage medium 10 in the case of a CD-R and by reading the 
pre-recorded lead-out time in the case of a CD-RW. Here, the 
information data is stored in a time data format of Minutes, 
Seconds and Frames in the sub-Q information field of the 
lead-in region of or lead-out region in the writable optical 
storage medium 10, in the case that the writable optical 
storage medium 10 is a recordable medium(for example, a 
CD-RW, a CD-R, etc.) as shown in FIGS. 8A and 8B. 

When the pick-up unit 11 reads the written time data and 
outputs a high frequency signal to the digital reproducing 
signal processing unit 70/?, the digital reproducing signal 
processing unit 10b converts the high frequency signal into 
a digital data and performs an Eight to Fourteen Modulation 
(EFM) and ECC decoding operation and transmits a result of 
the EFM modulation and ECC decoding operation to the 
microcomputer 600. The microcomputer 600 detects an 
identification code (for example, a code indicating the 
medium manufacturer, etc.) from the time data obtained 
during the decoding process in Step S04 and temporarily 
stores the identification character in Step SOS. 

Next, the microcomputer 600 controls the LD driving unit 
81 so that the light energy content (writing power level and 
write strategy) gradually is changed and the test digital data 
is written into a certain region of the writable optical storage 
medium. Thereafter, the microcomputer 600 detects an 
optimum light energy content (or optimum writing 
condition) having a good reproducing characteristic and 
stores the detected optimum light energy content into a 
memory 601. 

The above-described operation is performed with respect 
to the writable optical storage medium of the different 
medium manufacturers, and the optimum light energy con- 
tent (or the optimum writing condition) is detected in Step 
S06. As shown in the following Tables 1 and 2, the detected 
optimum light energy content (or optimum writing 
condition) is stored into a certain storing unit in accordance 
with the manufacturers of the writable medium in Step S07. 

TABLE 1 



In the case of a CD-R (lx speed') 



Optimum light 



55 



60 





Lead- in 




energy content 


Manufacturer 


start time 


W1W2W3 


(power level [mW]) 


Kodak 


97:27:45 


110 


6.0 


Mitsui 


97:27:55 


100 


5.6 


Ricoh(A) 


97:27:66 


101 


5.8 


Anix 


97:23:10 


100 


6.0 


Ritex 


97:31:00 


110 


6.6 


Mitsubishi 


97:34:20 


110 


6.6 


Woong Jin 


97:28:21 


111 


6.8 


TDK 


97:32:00 


110 


6.8 


CMC 


97:26:60 


101 


6.2 


SMC 


97:15:00 


100 


5.8 


Maxwel 


97:25:21 


111 


6.8 


Ricoh(B) 


97:27.00 


101 


6.6 


BTC 


97:22:18 


110 


6.8 


Pioneer 


97:27:25 


111 


7.0 


SKC 


97:26:23 


100 


5.8 


Taiyo 'Yuden 


97:2401 


101 


6.0 
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TABLE 2 





In the case of 


a CD-RW f2x speed) 








Optimum light 




Lead-out 




energy content 


Manufacturer 


start time 


W1W2W3 


(power level [mW]) 


MCC 


74:30:00 


100 


1X4 


Ricoh 


74:12:00 


101 


12,6 


Ritex 


74:45:00 


010 


112 



The thusly stored information is used as an information 
with respect to the optimum light energy content (or opti- 
mum writing condition) of the writable optical storage 
medium when manufacturing the recording/reproducing 
apparatus for a writable optical storage medium and is stored 
into the storing unit of the recording/reproducing apparatus. 

Here, table 1 illustrates the manufacturers of the writable 
optical storage medium (CD-R) based on lx speed and the 
time data corresponding thereto, and Table 2 illustrates the 
manufacturers of the rewritable optical storage medium 
(CD-RW) based on 2x speed and the time data correspond- 
ing thereto. In the present invention, the data of Tables 1 and 
2 include the optimum light energy contents, especially 
power level. 

FIG. 7 illustrates an optimum light energy content adjust- 
ing method for a writable optical storage medium according 
to one embodiment of the present invention. The microcom- 
puter 600 receives a FE signal from the pick-up unit 11 and 
judges whether a writable optical storage medium is loaded 
in the writable optical storage recording/reproducing appa- 
ratus in Step S10. If it is loaded, the microcomputer 600 
receives a signal outputted R/F unit 100 and determines the 
type of the writable optical storage medium in Step Sll. 

Next, the microcomputer 600 controls the servo unit 110 
and the drive unit 81, and the pick-up unit 11 reads out the 
time data corresponding to a certain information of the 
writable optical storage medium written in a certain region 
of the writable optical storage medium, so that it is possible 
to recognize the time data by the manufacturer from the 
signals recovered by the digital reproducing signal process- 
ing unit 706. The microcomputer 600 searches the time data 
by the manufacturer of the optical storage medium stored in 
the memory 601 in the formats as shown in Tables 1 or 2 
generated based on the processes of FIG. 6 and judges the 
manufacturer of the writable optical storage medium in Step 
S13. 

After the manufacturer of the inserted writable optical 
storage medium 10 is judged, the optimum light energy 
content (or optimum writing condition) is read out from the 
memory 601 in Step S14. 

The microcomputer 600 performs an optimum writing 
light power detection process by varing the writing light 
power according to an increment of a energy content based 
on the optimum writing energy content (or optimum writing 
condition) as a reference start point in Step S15 and detects 
an optimum writing light power of the writable optical 
storage medium. 

After the optimum writing light power is obtained irre- 
spective of a characteristic deviation of the writable optical 
storage medium in accordance with the manufacturer of the 
writable optical storage medium, the microcomputer 600 
applies a control signal corresponding to the optimum 
writing light power to the LD driving unit 81 and applies a 
driving current corresponding thereto to the pick-up unit 11 
via the LD driving unit 81 in Step S16. 
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The input signal converted by the A/D converter 20 is 
encoded into a MPEG format by the MPEG encoder 30 and 
is changed to a corresponding bit stream format by the 
digital signal processing unit 70a and the channel bit 

5 encoder 80. Thereafter, the bit stream data is written into a 
user's data recording region of the writable optical storage 
medium 10 by the pick-up unit 11. 

As described above, in the optimum writing condition 
detection and storing method in accordance with the manu- 

30 facturer of the writable optical storage medium and a writing 
light power detection adjusting apparatus using the same and 
a method thereof according to a preferred embodiment of the 
present invention, the manufacturer of the writable medium 
and an optimum writing condition of a writable medium 
corresponding to the manufacturer are detected and stored in 

35 a memory of the writable optical medium recording/ 
reproducing apparatus. When writing an input signal into the 
writable optical storage medium, the manufacturer of the 
writable optical storage medium inserted in the writable 
optical storage medium recording/reproducing apparatus is 

20 judged by the microcomputer. The optimum writing condi- 
tion is detected based on the manufacturer of the writable 
optical storage medium, and the optimum writing light 
power is obtained based on the optimum writing condition, 
and an input signal is recorded in the program region of the 

25 writable optical storage medium based on the optimum 
writing light power. Therefore, in the present invention, it is 
possible to write an input signal into an writable optical 
storage medium irrespective of the manufacturer of the 
writable optical storage medium by preventing a non- 

30 detection phenomenon of the optimum writing light due to 
a characteristic deviation of the writable optical storage 
medium according to the manufacturer of the writable 
optical storage medium, and it is possible to reproduce the 
recorded signals from the user's data recording region of the 

35 writable optical storage medium without an error. 

Although the preferred embodiment of the present inven- 
tion has been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 

40 from the scope and spirit of the invention as recited in the 
accompanying claims. 
What is claimed is: 

1. A method of establishing optimum test writing param- 
eters for test writing of a writable optical storage media, 
45 which optimum test writing parameters are specific to both 
an optical storage media recording/reproducing apparatus 
and to a writable optical storage medium manufactured by a 
respective one of a plurality of media manufacturers and 
which optimum test writing parameters are established inde- 
50 pendently of and without being constrained by default 
test-writing reference power parameters pre-recorded in the 
writable optical storage media during its manufacture, the 
method comprising: 
detecting information pre-recorded in a writable optical 
55 storage medium during its manufacture which uniquely 
specifies the writable optical storage medium's respec- 
tive manufacturer, the information being detected from 
time information of a lead-in area or lead-out area 
recorded on the writable optical storage medium during 
60 manufacturing of the writable optical storage medium, 
the time information differs by each respective media 
manufacturer of the plurality of media manufacturers 
and thereby represents an identification code which 
uniquely identifies the respective manufacturer of the 
65 writable optical storage medium; 

performing a test writing parameter optimization on the 
writable optical storage medium to determine opti- 
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mized tesi writing parameters for the writable optical 
storage medium, by writing test digital data to the 
writable optical storage medium while changing a light 
energy content, the light energy content being the 
writing power level and write strategy employed by the 5 
recording/reproducing apparatus when writing the test 
digital data to the writable optical storage medium; 
reproducing the written test digital data from the writable 
optical storage medium and, in accordance with said 
reproduction, determining an optimum test writing 10 
light energy content representing optimum test writing 
parameters having a reproducing characteristic specific 
to both the writable optical storage medium and the 
recording/reproducing apparatus, the determined writ- 
able optical storage medium and recording/reproducing 35 
apparatus specific optimum test writing parameters 
being thereby established with specificity to the 
recording/reproducing apparatus employed and sepa- 
rately of default test-writing parameters pre-recorded in 
the writable optical storage media during its manufac- 20 
ture; and 

storing the determined optimum test writing parameters 
specific to both the writable optical storage medium 
and the recording/reproducing apparatus in a memory 
of the recording/reproducing apparatus in association 25 
with the information specifying the respective manu- 
facturer of the writable optical storage medium. 

2. The method of claim 1, further comprising: 
determining optimum test writing parameters specific to 3Q 

the recording/reproducing apparatus for a plurality of 
writable optical storage media manufactured by differ- 
ent respective manufacturers of the plurality of 
manufacturers, each manufacturer identified uniquely 
by respective time information pre-recorded in the 35 
media during its manufacture, for establishing a plu- 
rality of manufacturer-specific optimum test writing 
parameters specific to the recording/reproducing appa- 
ratus and corresponding to each respective manufac- 
turer's writable optical storage medium. 

3. The method of claim 2, further comprising: 

storing the established manufacture -specific optimum test 
writing parameters corresponding to each respective 
manufacturer's writable optical storage medium in a 
memory of a recording/reproducing apparatus in asso- 45 
ciation with the information detected from each writ- 
able optical storage medium uniquely specifying the 
respective manufacturer thereof. 

4. A method of establishing manufacturer-specific opti- 
mum test writing parameters for writing of a writable optical 50 
storage medium with specificity to a recording/reproducing 
apparatus, comprising: 

detecting information contained in a writable optical 
storage medium which uniquely specifies the writable 
optical storage medium's respective manufacturer, the 55 
information being pre-recorded during manufacture of 
the writable optical storage medium as a time informa- 
tion of a lead-in area or lead-out area on the writable 
optical storage medium which time information is 
different depending on the respective manufacturer of go 
the writable optical storage medium and which thereby 
uniquely specifies the respective manufacturer of the 
writable optical storage medium; and 

setting pre-determined manufacturer-specific optimum 
test writing parameters corresponding to the detected 65 
information specifying the respective manufacturer of 
the writable optical storage medium, the manufacturer- 
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specific optimum test writing parameters having been 
previously determined with specificity to the recording/ 
reproducing apparatus through a test writing parameter 
optimization performed with such a recording/ 
reproducing apparatus upon-writable optical storage 
media manufactured by the respectively identified 
manufacturer and independently of and without being 
constrained to default test writing reference power 
parameters pre-recorded in the writable optical storage 
medium during its manufacture. 

5. The method of claim 4, further comprising: 
performing a writing parameter optimization on the writ- 
able optical storage medium, to determine optimized 
writing parameters for writing to the writable optical 
storage medium, by test writing to the writable optical 
storage medium using the set optimum test writing 
parameters. 

6. The method of claim 4, further comprising: 
determining optimum test writing parameters for writable 

optical storage media manufactured by a plurality of 
different manufacturers, for establishing manufacturer- 
specific optimum test writing parameters correspond- 
ing to each respective manufacturer's writable optical 
storage medium. 

7. The method of claims further comprising: 
associating the established manufacturer-specific opti- 
mum test writing parameters corresponding to each 
respective manufacturer's writable optical storage 
medium with an information contained in a writable 
optical storage medium uniquely specifying the respec- 
tive manufacturer thereof. 

8. A method of establishing optimum writing parameters 
for writing of a writable optical storage medium specific to 
both the writable optical storage medium and a recording/ 
reproducing apparatus, comprising: 

detecting information recorded on a writable optical stor- 
age medium specifying the respective manufacturer of 
the writable optical storage medium, the information 
being pre-recorded as a time information of a lead-in 
area or lead-out area on the writable optical storage 
medium which time information differs by each manu- 
facturer and thereby uniquely identifies the manufac- 
turer of the writable optical storage medium; 

setting previously established optimum test writing 
parameters corresponding to the detected information, 
the optimum test writing parameters having been pre- 
viously determined-with specificity to a recording/ 
reproducing apparatus through a test writing parameter 
optimization procedure performed with such a 
recording/reproducing apparatus upon writable optical 
storage media manufactured by the respectively iden- 
tified manufacturer and independently of and without 
being constrained by default test writing reference 
power parameters pre-recorded in the writable optical 
storage medium during its manufacture, for test writing 
of the writable optical storage medium; and 

performing a write parameter optimization on the writable 
optical storage medium using the previously estab- 
lished optimum test writing parameters to determine 
optimum writing parameters for writing of the writable 
optical storage medium. 

9. The method of claim 8, further comprising: 
determining optimum test writing parameters for writable 

optical storage media manufactured by a plurality of 
different respective manufacturers for establishing the 
manufacturer-specific optimum lest writing parameters 
corresponding to each manufacturer. 
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10. An apparatus for establishing optimum writing param- 
eters for writing of a writable optical storage medium, 
comprising: 

an optical pickup capable of detecting information con- 
tained in a writable optical storage medium uniquely 
specifying the respective manufacturer of the writable 
optical storage medium, the information being recorded 
as a time information of a lead-in or lead-out area oo 
the writable optical storage medium which time infor- 
mation differs by each manufacturer and thereby 
uniquely identifies the manufacturer of the writable 
optical storage medium; 

a memory storing therein a plurality of pre-delermined 
manufacture-specific optimum test writing parameters 
corresponding to writable optical storage media manu- 
factured by a plurality of different respective manufac- 
turers and also storing in association therewith infor- 
mation uniquely specifying the manufacturer of each 
writable optical storage medium corresponding to such 
optimum test writing parameters, the manufacturer- 
specific optimum test writing parameters having been 
previously determined with specificity to such an appa- 
ratus through a test writing parameter optimization 
performed with such an apparatus upon writable optical 
storage media manufactured by the respectively iden- 
tified manufacturer and independently of and without 
being constrained by default test writing reference 
power parameters pre-recorded in the writable optical 
storage medium during its manufacture; and 

a controller, operatively coupled with each of the optical 
pickup and the memory controlling the optical pickup 
to detect from the writable optical storage media the 
information contained therein uniquely specifying the 
manufacturer of the writable optical storage medium, 
and controlling the optical pickup for performing a 
writing parameter optimization on the writable optical 
storage media to determine optimum writing param- 
eters for writing of the optical storage medium by test 
writing to the writable optical storage medium using 
the stored previously established manufacturer-specific 
optimum test writing parameters corresponding to the 
detected information. 
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11. An apparatus for establishing manufacturer-specific 
optimum writing parameters for writing of a writable optical 
storage medium, comprising: 

storage means for storing pre-determined manufacturer- 
specific optimum test writing parameters respectively 
corresponding to writable optical storage medium 
manufactured by a plurality of different manufacturers, 
the pre-determined optimum test writing parameters for 
each respective writable optical storage medium being 
stored together with associated identification informa- 
tion uniquely identifying the corresponding manufac- 
turer thereof, the identification information being rep- 
resented as a time information pre-recorded as a time 
information of a lead-in area or lead-out area on the 
writable optical storage medium during manufacture of 
the writable optical storage medium and differing by 
each manufacturer for thereby uniquely identifying the 
manufacturer of the writable optical storage medium, 
the manufacturer-specific optimum test writing param- 
eters having been previously determined with specific- 
ity to such apparatus through a test writing parameter 
optimization procedure performed with such an appa- 
ratus upon writable optical storage media manufactured 
by the respectively identified manufacturer and inde- 
pendently of and not constrained by default test writing 
reference power parameters pre-recorded in the writ- 
able optical storage medium during its manufacture; 

detection means for detecting the pre-recorded time infor- 
mation contained in the writable optical storage 
medium which uniquely specifies the respective manu- 
facturer thereof; and 

controller means for performing a write parameter opti- 
mization on the writable optical storage medium by test 
writing to the writable optical storage medium using 
the stored pre-determined manufacturer-specific opti- 
mum test writing parameters corresponding to the 
detected information specifying the respective manu- 
facturer of the writable optical storage medium. 

12. The apparatus of claim 11, wherein the time informa- 
tion contained in the writable optical storage medium is 
indicated in units of Minutes, Seconds and Frames. 
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